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(Fig. 50) be two adiabatic gradients of the free air, indicating a temperature decrease of 1° C. for each 100 meters increase in elevation (the customary approximate value), and let EE be any actual temperature gradient different from the adiabatic—in this case, for simplicity, assumed to be 1° C. per 120 meters change of elevation. If, under the given conditions, a limited mass of air at an elevation of 1000 meters, say, be cooled 1° C., or its position in Fig. 50 be shifted from W to C, it will immediately become denser than the neighboring air of the same level and therefore sink. As it sinks, if there is no interchange of heat by conduction, it will warm up adiabatically and finally come to equilibrium where the adiabatic gradient AB intersects the actual gradient EE, or at CY', where the falling air will have reached, through compression, the same temperature as the then adjacent atmosphere. That is, under the above gradient, a limited mass of air at any sufficient elevation cooled 1° C. will drop 600 meters, and in so doing increase its temperature by 6° C., or become 5° C. warmer than it originally was before the initial cooling. Similarly, if the original limited mass of air, with elevation and temperature indicated by C', say, be warmed 1° C., it will be forced to assume a new equilibrium level and temperature indicated by W. When the vertical temperature gradient is "reversed"—temperature increasing with elevation as indicated by DD of the figure—the final gain in temperature is less than the initial loss. If, for example, the initial cooling is from W" to C", P will be the point of equilibrium and the final temperature will be less than the initial. In short, when air whose temperature decreases with elevation is warmed, it proceeds at once to get colder than it was at first, as is evidenced by every cumulus cloud; and when cooled it quickly gets warmer than it originally was. If this gradient is reversed, that is, if the temperature increases with elevation, there still will be dynamical heating and cooling as before, but to an extent less than the initial cooling and heating, respectively. An initial temperature change different from the one just assumed, 1° C., would, of course, produce, under the Name temperature gradient, correspondingly different alterations in level and final wanning or cooling, provided always that the process is wholly adiabatic and that it takes place well above the surface of the earth. As a matter of fact, there necessarily is some interchange of heat between the moving limited mass of air and the surrounding stationary atmosphere. In so far, however, as the falling mass of air gains heat by conduction or radiation, its equilibrium is reached at a correspondingly higher level and colder temperature. Similarly, so far as the rising mass of air loses heat by conduction or radiation, its equilibrium is reached at a correspondingly lower level and wanner temperature. It must be clearly understood that all the above reasoning applies only to free air. When the surface air of a level region or valley basin of negligible slope loses heat it gets colder and not warmer, simply because it

